A DNA machine-based fluorescence amplification strategy for sensitive detection of uracil-DNA glycosylase activity.
Sensitive detection of uracil-DNA glycosylase (UDG) activity is critical for function study of UDG and clinical diagnosis. Here, we developed a novel fluorescent strategy for sensitive detection of UDG activity based on the signal amplification by a label-free and enzyme-free DNA machine. A double-strand DNA (dsDNA) probe P1-P2 with uracil bases and trigger sequence was designed for UDG recognition and signal transduction. Two hairpin probes H1 and H2 which were partially complementary were employed to construct the label-free and enzyme-free DNA machine. Under the action of UDG, uracil bases were removed from the P1-P2 dsDNA probe, and then a strand P2' with abasic sites was released. Subsequently, the liberated P2' activated the DNA machine and generated numerous H1-H2 complexes containing G-quadruplex (G4) structures in the end. Finally, the G4 structures could bind with N-methylmesoporphyrin IX (NMM) to form G4-NMM complexes with the enhanced fluorescence responses. This strategy could detect UDG activity as low as 0.00044 U/mL. In addition, the strategy was also applied for the analysis of UDG activity in HeLa cells lysate with low effect of cellular components. Moreover, this strategy was successfully applied for assaying the inhibition of UDG using uracil glycosylase inhibitor (UGI). This strategy provided a potential tool for sensitive quantification of UDG activity in UDG functional study and clinical diagnosis.